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(54) Title: TELECOMMUNICATIONS SWITCH INCLUDING AN INTEGRATED INTERNET ACCESS SERVER 

(57) Abstract 

A telecommunications switch is provided 
with an internal ethemet link which is con- 
nected to a group switch/time switch portion 
of the switch through a number of interface 
processors. The group switch/time switch por- 
tion functions to switch data communications 
among and between the subscriber lines, trunk 
lines and the interface processors. The eth- 
emet link serves as a concentrator for packet 
data communications carried over the sub- 
scriber/trunk lines and handled by switch. The 
interface processors operate to selectively in- 
sert and extract packet data communications to 
and from the ethernet link. A connection is 
made via the ethemet link to an Internet access 
point to allow concentrated data packet com- 
munication with the Internet. 
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TELECOMMUNICATIONS SWITCH INCLUDING 
AN INTEGRATED INTERNET ACCESS SERVER 

CROSS-REFERENCE TO RELATED APPLICATION 
5 This Application for Patent claims priority from, and 

incorporates by reference the disclosure of, co-pending 
U.S. Provisional Application for Patent Serial No. 
60/020,059, filed June 24, 1996. 

10 BACKGROUND OF THE INVENTION 

Technical Field of the invention 

This disclosure relates to telecommunications 
switches and, in particular, to the use of a 
telecommunications switch co provide Internet 
15 communications access and services. 

Description of Related Art 

There is a tremendous amount of interest these days 
in acquiring access to both the Internet and Internet 
related services . The most common mechanism used by 

20 persons to access the Internet is to contract with an 

Internet service provider through whom a communications 
connection to the Internet is obtained. Typically this 
connection is accomplished through the use of the existing 
public switched telephone network (PSTN) . The person 

25 desiring Internet access; and who also subscribes to an 

Internet service provider, simply uses his or her computer 
(with a modem, if necessary) co call the Internet service 
provider, with that call then being routed through the 
public switched telephone network and the communications 

30 functionality of the service provider to an Internet 

access point (edge router) . 
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sources (such as subscriber lines or trunk connections) 
onto a switch supported ethernet link. From the ethernet 
link, a direct connection may be made to an Internet 
access point edge router to support Internet access. 
5 Alternatively, the ethernet link concentrated data 
communications may be extracted back through the switch 
for communication over any number of different links (such 
as subscriber lines or trunk connections) to support 
inter - subscriber data communications. 

10 In particular, data communications are routed through 

a group switch/time switch portion of the 
telecommunications switch between subscriber lines (such 
as plain old telephone service (POTS) lines, or integrated 
services digital network (ISDN) lines) and a first 

15 plurality of regional processors. These first regional 

processors function to insert and extract subscriber data 
communications to and from the ethernet link. Similarly, 
data communications are routed through the group 
switch/time switch portion between trunk connections and 

20 a second plurality of regional processors. These second 

regional processors also function to insert and extract 
subscriber data communications to and from the ethernet 
link. The first and second regional processors perform 
any protocol conversions necessary for the data 

25 communications to be concentrated onto and carried by the 

ethernet link. 

A direct connection for the data communications is 
provided via the ethernet link to the Internet through an 
Internet access point edge router. This allows data 

30 communications to be efficiently routed to the Internet 

with minimal wasting of valuable communications resources 
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network (PSTN) 10 providing a data communicat ions 
connection between a first user 12 and their Internet 
service provider 14, and between the first user and a 
second user 16. The public switched telephone network 
5 comprises a plurality of local exchanges (LE's) 18 and a 

plurality of transit exchanges (TE's) 20. The local 
exchanges 18 and transit exchanges 20 are interconnected 
with each other by trunk lines 22. The trunk lines 22 
also provide interconnections between the local exchanges 
10 18 themselves, and between the transit exchanges 20 

themselves. Each local exchange 18 is also connected to 
a plurality of subscribers via subscriber lines 24 . 
Although only three subscribers comprising the users 12 
and 16 and the Internet service provider (ISP) 14 are 
15 shown, it will be understood that many more subscriber 

connections are supported at each local exchange 18. 

Suppose the first user (Ul) 12 desires to access the 
Internet 26 . A call is placed by the first user 12 to the 
telephone number of the Internet service provider 14 . The 
20 call connection 28 (illustrated in bold) established by 

the public switched telephone network 10 passes through 
at least the local exchanges 18(1) and 18(2) and perhaps 
one or more of the other local exchanges 18 as well as 
perhaps one or more of the transit exchanges 20 (like 
25 exchange 20(1)). Once established, the Internet service 

provider 14 through connects the call to an access point 
(comprising an edge router) 30 of the Internet 26. 

A similar connection 32 (also illustrated in bold) 
for data communication is established when the first user 
30 12 and second user (U2) 16 desire to engage in a data 

communications over the public switched telephone network 
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over the subscriber lines 24 and trunk lines 22 that only 
a small amount of the reserved connect time for each data 
communication is used in actually transmitting data 
packets 36. A significant amount of unused (i.e., dead) 
5 time 38 between packet 36 transmissions wastefully occurs 

with respect to each data communication. This resource 
waste is not so much of a significant problem with respect 
to use of the subscriber lines 24. It is, however, a 
significant concern with respect to use of the trunk lines 

10 22 which could instead be used for carrying user voice 

communications (and perhaps other data communications) . 
There is a need then for concentrating the data 
communications carried by the trunk lines 22. Such a 
concentration of the packets 36 would result in a 

15 utilization of fewer trunk lines 22 to carry the same 

amount of user data communications, and would also result 
in the transmission of those communications with reduced 
instances of unused time 38. 

Reference is now made to FIGURE 3 wherein there is 

20 shown a block diagram of a local exchange 4 0 including an 

integrated access server functionality. The local 

exchange comprises a standard Ericsson AXE- type switch 
including a group switch/time switch (GS/TS) 42 which is 
connected to users 46 via a plurality of plain old 

25 telephone service (POTS) connection lines 44, as well as 

connected to users 50 via a plurality of integrated 
services digital network (ISDN) 2B+D connection lines 48. 
The group switch/time switch 42 is further connected to 
a plurality of El/Tl crunk connections 52 through which 

30 a communications interconnection is made to other local 

exchanges as well as to transit exchanges over the public 
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DL2 interface connections 62 to the group switch/time 
switch 42, and are connected to the switch control 
processor 54 via the regional processor control bus 56 . 
Similarly, responsive to instructions issued by the switch 
5 control processor 54, data communications may be 

selectively connected (i.e., routed) between any one of 
the El/Tl trunk connections 52 and the second plurality 
of the regional processors 58 ' ( 1 ) , 5 8 ' ( 2 ) , . . . , 58 1 (m) . 
The first plurality of the regional processors 58(1), 

10 58(2),..., 58 (n) and the second plurality of the regional 

processors 58 ' (1) , 58 ' (2) , . . . , 58 1 (m) are interconnected 
by an Ethernet link 64 . Responsive to instructions issued 
by the switch control processor 54 and transmitted over 
the regional processor control bus 56 , data communications 

15 may be selectively inserted into and extracted from the 

Ethernet link 64 by any of the first and second plurality 
of regional processors 58 and 58 ' . 

Using the Ethernet link 64, a direct connection is 
made from the local exchange 4 0 to the Internet 66 

20 (perhaps through an Internet access point edge router 68) . 

The Ethernet link 64 is further used to make a connection 
between the local exchange 40 and a plurality of 
asymmetric data subscriber line (ADSL) connection lines 
70 to users 72. A network terminal (NT) 74, providing an 

25 ADSL termination, interfaces the plurality of asymmetric 

data subscriber line connection lines 70 to the Ethernet 
link 64. The network terminal 74 also interfaces the 
lines 70 to the group switch/time switch 42 via one or 
more of the plain old telephone service connection lines 

30 44. As the asymmetric data subscriber line connection 

lines 70 carry both voice and data (sometimes 
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services digital network connection lines 48 and/or 
asymmetric data subscriber line connection lines 70. 

The local exchange 40 still further includes a modem 
pool 76 implemented on a digital signal processing <DSP) 

5 platform and connected via DL2 interface connections 78(1) 

and 73(2) to the group switch/time switch 42. In 
particular, the modem pool 76 may be selectively connected 
by the group switch/time switch 42 (at the instruction of 
the switch control processor 54) through DL2 interface 

10 connection 78(1) to any one of the plain old telephone 

service connection lines 44 . The modem pool 76 processes 
(e.g., modulates and de -modulates ) data communications 
being transmitted to or received from users 46 over the 
plain old telephone service connection lines 44. The DL2 

15 interface connection 78(2) and the DL2 interface 

connections 6 0 further enable the modem pool 76 to be 
selectively connected (in response to switch control 
processor 54 instruction) through the group switch/time 
switch 42 to the first plurality of regional processors 

20 58(1), 58(2) 58 (n). This provides a route for data 

packet transmission between the plain old telephone 
service connection lines 44 and the Ethernet link 64 . 

Reference is now made to FIGURE 4 wherein there is 
shown a simplified block diagram of the regional 

25 processors 58 and 58'. A media interface line driver 80 

provides the interface connections for the DL2 interface 
connections 60 and 62 to the group switch/time switch 42, 
the interface connection to the Ethernet link 64, and the 
interface connection to the regional processor control bus 

30 56. A central processing unit (CPU) 82 controls the 

operation of the line driver 80 in effectuating data 
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telephone service connection lines 44, it will of course 
be understood that a modem (not shown) is needed to engage 
in a data communication. For the subscribers comprising 
users 50 connected to the integrated services digital 
5 network, connection lines 48, on the other hand, it will 

of course be understood that a network terminal (NT - not 
shown) is needed to engage in a data communication. 
Furthermore, for the subscribers comprising users 72, it 
will of course be understood that an ADSL modem (not 
10 shown) is needed to engage m a data and/or voice 

communication. The local exchanges 40 are further 
connected to the Internet 66 (perhaps through the Internet 
access point edge router 68) using the Ethernet link 64. 
Reference is now made in combination to FIGURES 3 and 
15 5 for a description of the manner of operation of the 

local exchange 40 including an integrated access server 
functionality for supporting more efficient data 
communications. In one mode of operation, the local 
exchange 40 supports efficient and direct user /subscriber 
20 data communications over a private data communications 

network such as the Internet 66 . In another mode of 
operation, the local exchange 40 supports efficient and 
direct user / subscriber data communications over a public 
data communications network such as the public switched 
25 telephone network and/or integrated services digital 

network 53 (concurrent with conventional voice 
communications) . It will, of course, be understood that 
the local exchange 4 0 will simultaneously support such 
user /subscriber data communications over both the private 
30 and public networks in both modes of operation if 

necessary . 
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first regional processors 58 further perform a routing 
functionality in directing the data communications towards 
the proper Internet destinations. 

Next, consider a data communication between a user 
5 50 connected to one of the plurality of integrated 

services digital network (ISDN) 23-rD connection lines 48 
and the Internet 66. The data communication carried from 
the user 50 over the integrated services digital network 
connection line 48 comprises a digital data communication, 

10 thus there is no need to rout the communication through 

the modem pool 76. Rather, the digital data communication 
is directly routed from the group switch/time switch 42 
over the DL2 interface connections 60 to the first 
plural ity of regional processors 58(1), 58(2),..., 58 ( n ) . 

15 In the first regional processor 58, the protocol of the 

data communication is switched (e.g., de-framed) from the 
protocol required for transmission over the integrated 
services digital network connection line 48 (for example, 
point to point protocol (PPP) or serial line Internet 

20 protocol (SLIP) ) to the protocol required for transmission 

over the Ethernet link 64 (for example, transmission 
control protocol/Internet protocol (TCP/IP)) . The 
protocol converted data communication is then output to 
the Ethernet link 64. The Ethernet link 64 functions to 

25 concentrate the data communication with other data 

communications (from other users 50, as well as users 4 6 
and 72) received from the first regional processors 5 8 and 
network terminal 74 . The data communication is then sent 
over the Internet 66 through the Internet access point 

30 edge router 68. The first regional processors 58 further 
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over the Ethernet link 64 (for example, transmission 
control protocol/Internet protocol (TCP/IP) ) to the 
protocol required for transmission over the plain old 
telephone service connection line 44 and integrated 
5 services digital network connection line 48 (for example, 

point to point protocol (PPP) or serial line Internet 
protocol (SLIP) ) . The first regional processors 58 and 
group switch/time switch 42 further perform a routing 
function in sending the data communications extracted from 

10 the Ethernet link 64 over the proper ones of the plain old 

telephone service connection lines 44, integrated services 
digital network connection lines 48, or asymmetric data 
subscriber line connection lines 70. 

With respect to the second mode of operation relating 

15 to user/subscriber data communications over a public data 

communications network such as the public switched 
telephone network and/or integrated services digital 
network 53 (concurrent with conventional voice 
communications), take first a data communication between 

20 a user 46 connected to one of the plurality of plain old 

telephone service (POTS) connection lines 44 and another 
network user (not shown) . The data communication carried 
from the user 46 over the plain old telephone service 
connection line 44 comprises an analog data communication 

25 which is routed from the group switch/time switch 42 

through the DL2 interface connection 78(1) to the modem 
pool 76 where it is de -modulated and re-output back to the 
switch over the DL2 interface connection 78(2) . The data 
communication is then routed over the DL2 interface 

30 connections 60 to the first plurality of regional 

processors 58 (1) , 58 (2) , ... , 58 (n) . In the first regional 
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Next, consider a data communication between a user 
50 connected to one of the plurality of integrated 
services digital network. (ISDN) 2B+D connection lines 48 
and another user (not shown) over the public switched 
5 telephone network and/or integrated services digital 

network 53 (concurrent with conventional voice 
communications) . The data communication carried from the 
user 50 over the integrated services digital network 
connection line 48 comprises a digital data communication, 

10 thus there is no need to rout the communication through 

the modem pool 76. Rather, the digital data communication 
is directly routed from the group switch/time switch 42 
over the DL2 interface connections 60 to the first 
plurality of regional processors 58(1), 58(2),..., 58 (n). 

15 In the first regional processor 58, the protocol of the 

data communication is switched (e.g., de- framed) from the 
protocol required for transmission over the integrated 
services digital network connection line 48 (for example, 
point to point protocol (PPP) or serial line Internet 

20 protocol (SLIP) ) to the protocol required for transmission 

over the Ethernet link 64 (for example, transmission 
control protocol/Internet protocol (TCP/IP) ) . The 
protocol converted data communication is then output to 
the Ethernet link 64. The Ethernet link 64 functions to 

25 concentrate the foregoing data communication with other 

data communications (from other users 50, as well as users 
46 and 72) received from the first regional processors 58 
and network terminal 74. The data communication is then 
extracted from the Ethernet link 64 by one of the second 

30 plurality of regional processors 58' (1) , 58' (2) , . . . , 

58' (n) . In the second regional processor 58', the 



BNSDOCID:<WO 9750230A2> 



WO 97/50230 

PCT/US97/10987 



20 



-20- 



30 



Protocol of the data ~ 

e aata communication s «= 

f ™ <™ *~ p-oco! require 0 r t switched ,e - 9 -' 

link 64 ((or ex t ; a ;; ansmissi ° n — 
p- t oco 1/Incernet protocoi (TC p p/ ; p ; i ran — - - ncrol 

^ Ui ~* for transmission over the E1/ " <h. protocol 
" example. point to „ . ^ Cru ™ «>™=ction 

, . P C Co P 01 -it protocol (pppi 

llnS '""net Protocoi (SlIP1) ° r S «ial 

daca ~^ acion ls ehan oucpuc vi ;;; ococo1 

bu E DL2 interface connecciors ; a th ; -"^ -yt.» 

-a„ smission over ^ Qf ; »-,, switch „ for 

c ° the other user " CrUnk coraKt ">»= 52 

Clonal processors^ IJ^ — second 

— p.— . ro Utl ; 9 f r;;:; witch/cime — h « 

~« tlon . extracted L^Ue ^ ^ 

the p rop e r one of the E1/T1 t " 3 " °™r 

confer a da a c " 
" -nnected to one ~ £ 2 a user 

subscriber line ^ , °' data 

c °nnection lines 7n 
-r lnot sho „ n) Qver " 70 and another 

networ, and/or integrated ss l vlces / teieph °- 
'concurrent „i th convention v '""^ """"^ " 

*ata communication at comtnunicatiotis ) . The 

°" at "sue may be r arriaJ 
asymmetric data subscriber line the 

— a voice commu ni catron Mr""" ^ '° ^ 
separates the data components .rom," ^ 
™e data components are then r 

« — - Proper pJ^TTl^r ^ 
-troi protocol.mternet proto^ ^pT^^" 
Ethernet link 64 f„ n ^ ■ <*CP/ip) ) . The 

other users 72 as well c °™unica t ions (f rom 

' * s well as users 4 6 and sn> v 

nd 50) received from 



BNSDOCID: <WO 9750230A2> 



WO 97/50230 



PCT/US97/10987 



che first regional processors 58 and network terminal 74 . 
The data communication is then extracted from the Ethernet 
link 64 by one of the second plurality of regional 

processors 58 ' ( 1) , 58 ' (2 ) 58 ' (n) . In the second 

5 regional processor 58', the protocol of the data 

communication is switched (e.g., framed) from the protocol 
required for transmission over the Ethernet link 64 (for 
example, transmission control protocol/Internet protocol 
( TCP/IP > ) to the protocol required for transmission ever 

10 che El/Tl trunk connection 52 (for example, point to point 

protocol (PPP) or serial line Internet protocol (SLIP)). 
The protocol converted data communication is then output 
via the exchange system bus DL2 interface connections 62 
and switch 42 for transmission over one of the El/Tl trunk 

15 connections 52 to the other user. In this connection, the 

second regional processors 58' and group switch/time 
switch 42 further perform a routing function in sending 
the data communications extracted from the Ethernet link 
64 over the proper one of the El/Tl trunk connection 52 

20 lines. 

Reverse processes occur with respect to data 
communications received over the public switched telephone 
network and/or integrated services digital network 53 
(concurrent with conventional voice communications) for 

25 switch 42 transmission to the users 46, 50 and 72. Thus, 

the Ethernet link 64 functions to concentrate the data 
communications received from the Internet 66 and the 
second regional processors 58 ' . The second regional 
processors 58' function to switch (e.g., de-frame) from 

30 the protocol required for transmission over El/Tl trunk 

connection 52 (for example, point to point protocol (PPP) 
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pool 76. The first regional processors 58 perform any 
necessary protocol conversions (e.g., de-framing) , and 
then output the data packets 36 to the Ethernet link 64 
where they are concentrated with other data packets 36 
5 received from other first regional processors and/or from 

the network terminal 74 . Again under the control of the 
switch control processor 54, the second regional 
processors 58' then extract the data packets 36 from the 
Ethernet link 64 and perform any necessary protocol 

10 conversions (e.g., de- framing) . The switch 42 then routes 

the packets onto selected ones of the El/Tl trunk 
connections 52. Reverse operations occur with respect to 
data communications received by the local exchange 4 0 over 
the El/Tl trunk connections 52. 

15 FIGURE 6 illustrates, similarly to FIGURE 2, that 

with respect to the user data communications over the 
subscriber lines 44 and 48 that only a small amount of the 
reserved connect time for each data communication is used 
in actually transmitting data packets 36. As discussed 

20 above, this is not necessary a significant concern in view 

of similar waste on the trunk side of the switch. Unlike 
the operation illustrated in FIGURE 2, however, the 
concentration functionality implemented by the local 
exchange 40 results in a more efficient use of the El/Tl 

25 trunk connections 52 where fewer individual lines are 

reserved and less unused (i.e., dead) time 38 between 
packet 36 transmissions is found. 

One advantage provided by the local exchange 4 0 
illustrated in FIGURES 3 and 6 is the consolidation of 

30 control and routing provided tc the switch operator with 

respect to both voice and data communications. Thus, the 
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local exchange 40 to concentrate user data traffic for 
transmission over the El/Tl trunk connection 52 lines to 
an Internet service provider who pays the operator for the 
data concentration services provided by the exchange. Yet 
5 another benefit of the incorporation of the access server 

functionality within the local exchange 40 is the 
availability of the telecommunications network operation 
and maintenance system (network) for use in maintaining 
the functionality of the access server. A further benefit 
10 provided by the local exchange 40 is the supporting of 

both permanent and dial-up (i.e., non-permanent) data 
communications connections over the El/Tl trunk connection 
52 lines. 

Although preferred embodiments of the method and 
15 apparatus of the present invention have been illustrated 

in the accompanying Drawings and described in the 
foregoing Detailed Description, it will be understood that 
the invention is not limited to the embodiments disclosed, 
but is capable of numerous rearrangements, modifications 
20 and substitutions without departing from the spirit of the 

invention as set forth and defined by the following 
claims . 
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WHAT IS CLAIMED IS: 

»uc h l : J£Zr m u« 
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3. The switch as in claim 1 wherein the plurality 
of trunk connection lines comprise El/Tl trunk lines. 

4 . The switch as in claim 1 wherein the plurality 
5 of regional processor interface lines implement a DL2 

interface connection. 

5 . The switch as in claim 1 wherein the local area 
network link comprises an ethernet link. 

10 

6 . The switch as in claim 1 wherein the local area 
network link is connected to an Internet access point to 
allow concentrated data packet communication between the 
Internet and the switch to and from the plurality of 

15 regional processors. 

7. The switch as in claim 1 further comprising: 

a modem pool to modulate and demodulate packet data 
communications received from or sent to the plurality of 
20 subscriber connection lines; and 

modem connection lines connecting the modem pool to 
the group switch/time switch wherein the group switch 
functions to interconnect among and between the modem 
connection lines, the plurality of subscriber connection 
25 lines, the plurality of trunk connection lines and the 

plurality of regional processor interface lines. 

8. The switch as in claim 1 further comprising a 
network terminal providing asymmetric data subscriber line 

30 termination and an interface with the local area network 
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13. The method as in claim 9 further including the 
step of transmitting the concentrated packet data 
communications from the local area network link to an 
Internet access point to allow concentrated data packet 

5 communication between the plurality cf sources and the 

Internet . 

14 . The method as in claim 9 further including the 
step of modulating/demodulating the packet communications 

10 from the plurality of sources. 

15. In a telecommunications switch, comprising: 

a • group switch/time switch for selectively 
interconnecting among and between a plurality of 
15 subscriber connection lines, a plurality of trunk 

connection lines and a plurality of regional processor 
interface lines; 

a plurality of regional processors connected to the 
group switch/time switch over the corresponding plurality 
20 of regional processor interface lines; and 

a local area network link connected to both the first 
and second plurality of regional processors; 

a method for operating the telecommunications switch 
to concentrate packet data communications, comprising the 
25 steps of : 

receiving packet data communications from a plurality 
of sources over the subscriber connection lines; 

switching the received packet data communications 
through the group switch/time switch to first ones of the 
30 plurality of regional processors; and 
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switching the extracted concentrated packet data 
communications through the group switch/time switch onto 
one of the plurality of trunk connection lines to allow 
concentrated data packet communication transmission from 
5 the plurality of sources to the trunk connection lines. 

20. The method as in claim 19 further including the 
step of converting by the second one of the plurality of 
regional processors of the packet data communications 

10 between a first format used for transmission over the 

trunk connection lines and a second format used for 
transmission over the local area network link. 

21. The method as in claim 19 further including the 
15 step of performing reverses of the steps of claims 19 and 

15 to allow concentrated data packet communication 
transmission from the trunk connection lines to the 
plurality of sources. 

20 22. The method as in claim 15 wherein the 

telecommunications switch further comprises a modem pool, 
and the method further comprises the step of 
modulating/demodulating packet data communications 
received from or sent to the plurality of subscriber 

25 connection lines. 
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TELECOMMUNICATIONS SWITCH INCLUDING 
AN INTEGRATED INTERNET ACCESS SERVER 

CROSS - REFERENCE TO RELATED APPLICATION 
5 This Application for Patent claims priority from, and 

incorporates by reference the disclosure of, co-pending 
U.S. Provisional Application for Patent Serial No. 
60/020,059, filed June 24, 1996. 

10 BACKGROUND OF THE INVENTION 

Tpchnical Field of the Invention 

This disclosure relates to telecommunications 
switches and, in particular, to the use of a 
telecommunications switch to provide Internet 
15 communications access and services. 

Description of Related Art 

There is a tremendous amount of interest these days 
in acquiring access to both the Internet and Internet 
related services. The most common mechanism used by 

20 persons co access the Internet is co contract with an 

Internet service provider through whom a communications 
connection to the Internet is obtained. Typically this 
connection is accomplished through the use of the existing 
public switched telephone network (PSTN) . The person 

25 desiring Internet access, and who also subscribes to an 

Internet service provider, simply uses his or her computer 
(with a modem, if necessary) to call the Internet service 
provider, with that call then being routed through the 
public switched telephone network and the communications 

30 functionality of the service provider to an Internet 

access point (edge router) . 
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It is well known, however th^t 
i« 9-n.r.!. and Internet ' ~a C io„s 
internet type communications in 
particular, are wasteful of t ■ 

-sources of the tele ^ 

the telecommunications network. This ia 

c.rcurt s „ ltched networ ^ 

™—ns COnneCCiM b ~ * P-.cn and t r 
interne, service provrder reqUires g - 

— regions link . Purchermore , 

:r ion must - — - -~ t h. lengch ;; 

even though the data ^ 
communication passes over the lint 

m fa v °" an in £requenc basis 

in fact, tens of seconds, if not m , nnf 

".— .,.„».„„„;:;::: 11,7;::;- 

switched connection. This is h ' 
tim ^ 3 becaus e minor amounts of 

time are ne^d^n t-^ 

— ^ ail 0 r:r a ;r dat : - hne 

— - t he Mreyed x^r::/:; 11 "?- 

if t h P roi would be preferred 

r the telecommunications Connor ■ 

S conn ections over the Du hi,> 
switched telephone network n ■ 

— - - e f ficre::;:rL data ti:r ions 
::rrr has appii — - - - 

h teieco^unrcacrons CO nnec tlons to their respect 
Internet servr.e probers, bu c al so ln faciir.atino a 
coruscations between persons over the Dubl ■ 
telephone network i tsel f. ? " " WltChed 

SUMMARY OF THE INVENTION 

C ™ration of pack et data co mmun i cations handled 
by a teie_ icacions s „ lCch ls effectuate. by routrn g 
the packet data to« Mtlons received 
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sources (such as subscriber lines or trunk connections) 
onto a switch supported ethernet link. From the ethernet 
link, a direct connection may be made to an Internet 
access point edge router to support Internet access. 
Alternatively, the ethernet link concentrated data 
communications may be extracted back through the switch 
for communication over any number of different links (such 
as subscriber lines or trunk connections) to support 
inter-subscriber data communications. 

In particular, data communications are routed through 
a group switch/time switch portion of the 
telecommunications switch between subscriber lines (such 
as plain old telephone service (POTS) lines, or integrated 
services digital network (ISDN) lines) and a first 
plurality of regional processors. These first regional 
processors function to insert and extract subscriber data 
' communications to and from the ethernet link. Similarly, 
data communications are routed through the group 
switch/time switch portion between trunk connections and 
a second plurality of regional processors. These second 
regional processors also function to insert and extract 
subscriber data communications to and from the ethernet 
link. The first and second regional processors perform 
any protocol conversions necessary for the data 
communications to be concentrated onto and carried by the 
ethernet link. 

A direct connection for the data communications is 
provided via the ethernet link to the Internet through an 
Internet access point edge router. This allows data 
communications to be efficiently routed to the Internet 
with minimal wasting of valuable communications resources 
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30 



data communications through the ethernet link further 
supports concentrated data communicate over the trunk 
connections also with minxmal wasting of valuable 
communications resources (such as individual subscriber 
circuit connections) . 

BRIEF DESCRIPTION OF THE DRAWINGS 

A more complete understanding of the present 
invention may be obtained by reference to the following 
Detailed Description when taken in conjunction with the 
accompanying Drawings wherein: 

FIGURE 1 is a block diagram of a public switched 
telephone network; 

FIGURE 2 is a schematic diagram illuscracing 
conventional operation of a local exchange in the handling 
of a plurality of data communications; 

FIGURE 3 is a block diagram of a local exchange 
including an integrated access server functionality of the 
present invention; 

FIGURE 4 is a simplified block diagram of the 
regional processors; 

FIGURE 5 illustrates the use of the local exchange 
including an integrated access server functionality; and 

FIGURE 6 is a schematic diagram illustrating 
operation of the local exchange in the handling of a 
plurality of data communications. 

DETAILED DESCRIPTION OF THE DRAWINGS 

Reference is now made to FIGURE l wherein there is 
shown a block diagram of a public switched telephone 
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network (PSTN) 10 providing a data communications 
connection between a first user 12 and their Internee 
service provider 14, and between the first user and a 
second user 16. The public switched telephone network 
comprises a plurality of local exchanges (LE's) 18 and a 
plurality of transit exchanges (TE's) 20. The local 
exchanges 18 and transit exchanges 20 are interconnected 
with each other by trunk lines 22. The trunk lines 22 
also provide interconnections between the local exchanges 
18 themselves, and between the transit exchanges 20 
themselves. Each local exchange 18 is also connected to 
a plurality of subscribers via subscriber lines 24. 
Although only three subscribers comprising the users 12 
and 16 and the Internet service provider (ISP) 14 are 
shown, it will be understood that many more subscriber 
connections are supported at each local exchange 18. 

Suppose the first user (Ul) 12 desires to access the 
Internet 26. A call is placed by the first user 12 to the 
telephone number of the Internet service provider 14. The 
call connection 28 (illustrated in bold) established by 
the public switched telephone network 10 .passes through 
at least the local exchanges 18(1) and 18(2) and perhaps 
one or more of the other local exchanges 18 as well as 
perhaps one or more of the transit exchanges 2 0 (like 
exchange 20(D). Once established, the Internet service 
provider 14 through connects the call to an access point 
(comprising an edge router) 30 of the Internet 26. 

A similar connection 32 (also illustrated in bold) 
for data communication is established when the first user 
12 and second user (U2) 16 desire to engage in a data 
communications over the public switched telephone network 
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A call is placed from ona of users ^ 

The established connection 15 „ 

l ° n 32 Passes through at least the 

" SXChan9eS 13(11 - d 18(3 » and perhaps one or more 
oe the other iocal exchanges xa as well as perhaps _ or 
-re of the transit exchanges 20 (like exchange 20l2)) 

Because the public switched telephone network 10 
prises a circuit switched ,as opposed to a packet 
etched, network, the connection 28 ls reserved solely 
o handle the call between the firs t user l2 and the 
Internet service provider 14 and h ho 

and the connection 32 is 
reserved solely to handle the can Ho. 

Cne cal1 between the first user 
12 and the second user 16 . This constitutes a waste of 
available coruscations resources provided by the 
connections 28 an d 3 2 beca use those connections mU st be 
constantly .attained throughout the respective calls even 
th ° U9h —Nations carried thereby occuj on 

only a relatively infrequent basis. 

The foregoing ra ay be better understood by reference 
to figure 2 wherein there is snown a schematic diagra m 
i lustratrng conventional operation of the local exchange 
1 in the handling of a plurality of data communications 
The local exchange 18 includes a group switch/time switch 
«*/TS. 3, which functions to connect any one of the 
subscriber lines 24 to any one of the trunk lines 22 
Thus, if n users connected to the subscriber lines 24 
desire to engage in data communications, the switch 34 
^serves and ma kes n corresponding connections to n trunk 
" " ' Ea=h US « communication comprises a 

Plurality of data packets 3 6 (graphically iUustrated by 
tick .arks on the communications lines,. FIGURE 2 
illustrates with respect to the user data coruscations 
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over the subscriber lines 24 and trunk lines 22 that only 
a small amount of the reserved connect time for each data 
communication is used in actually transmitting data 
packets 36. A significant amount of unused (i.e., dead) 
5 time 38 between packet 36 transmissions wastefully occurs 

with respect to each data communication. This resource 
waste is not so much of a significant problem with respect 
to use of the subscriber lines 24. It is, however, a 
significant concern with respect to use of the trunk lines 
10 22 which could instead be used for carrying user voice 

communications (and perhaps other data communications) . 
There is a need then for concentrating the data 
communications carried by the trunk lines 22. Such a 
concentration of the packets 36 would result in a 
15 utilization of fewer crunk lines 22 to carry the same 

amount of user data communications, and would also result 
in the transmission of those communications with reduced 
instances of unused time 38 . 

Reference is now made to FIGURE 3 wherein there is 
20 shown a block diagram of a local exchange 4 0 including an 

integrated access server functionality. The local 

exchange comprises a standard Ericsson AXE- type switch 
including a group switch/time switch (GS/TS) 42 which is 
connected to users 46 via a plurality of plain old 
25 telephone service (POTS) connection lines 44, as well as 

connected to users 50 via a plurality of integrated 
services digital network (ISDN) 2B+D connection lines 48. 
The group switch/time switch 42 is further connected to 
a plurality of El/Tl crunk connections 52 through which 
30 a communications interconnection is made to other local 

exchanges as well as to transit exchanges over Che public 
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S " itCW tSlePh0ne ~ * and/or integrated service, 
<U 9it .l network ( PST N / ISDN) 53 . The group swicch/time 
»x t = h 42 of the local exchange 4Q has a configuration ^ 
operation well known in the fQr selecci 

t ln ; erCOmeCti " 9 ^«ed ones of the plain old 

telephone servi ce connection lines 44 and/or integrated 
services digitai network connection lines 48 to cercain 
selected ones of the E1/T1 trunk connections 52. Contro! 
over the operation of th. group switch/ti m e switch 42 ln 
making the foregoing selected interconnections is 
effectuated by a regional processor <RP, 53 under the 
co mm and of a central switch control processor 34 A 
regional processor controi b us 56 carries the signaling 
between the switch control processor S4 and regional 
Processor 53 necessary to control group s„itch/ tim e switch 
42 operation. 

The local exchange 40 further includes a plurality 
of additional regional processors used in providing the 
integrated access server functionality. A first piuraiity 

of the regional processors 58, i, , 58 (2) 58 (n) are 

connected via DL2 interface connections so to the group 
switch/time switch 49 

switch 42, and are connected to the switch 

control processor 54 via the regional processor control 
bus 5S. Responsive to instructions issued by the switch 
control processor 54. data co mmU nications may be 
selectively connected ,i. e , routed, between any one of the 
Plain old telephone service connection lines 44 and/or 
integrated services digital network connection iines 48 
and the first plurality of the regional processors 58,1, 
58<2) 58<n> - A SSCOnd Pl-rality of the regional 
Processors 58 • , i > , 58 ■ ,2 , 53 • are connected via 
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DL2 interface connections 62 to the group switch/time 
switch 42, and are connected to the switch control 
processor 54 via the regional processor control bus 56. 
Simxlarly, responsive to instructions issued by the switch 
control processor 54, data communications may be 
selectively connected (i.e., routed) between any one of 
the El/Tl trunk connections 52 and the second plurality 

of the regional processors 58' (1), 58' (2) 58 ' (m) . 

The first plurality of the regional processors 58(1), 
58(2),..., 58 (n) and the second plurality of the regional 

processors 58' (1), 58' (2) 58 Mm) are interconnected 

by an Ethernet link 64. Responsive to instructions issued 
by the switch control processor 54 and transmitted over 
the regional processor control bus 56, data communications 
may be selectively inserted into and extracted from the 
Ethernet link 64 by any of the first and second plurality 
of regional processors 58 and 58' . 

Using the Ethernet link 64, a direct connection is 
made from the local exchange 40 to the Internet 66 
(perhaps through an Internet access point edge router 68) . 
The Ethernet link 64 is further used to make a connection 
between the local exchange 40 and a plurality of 
asymmetric data subscriber line (ADSL) connection lines 
70 to users 72. A network terminal (NT) 74, providing an 
ADSL termination, interfaces the plurality of asymmetric 
data subscriber line connection lines 70 to the Ethernet 
link 64. The network terminal 74 also interfaces the 
lines 70 to the group switch/time switch 42 via one or 
more of the plain old telephone service connection lines 
44. As the asymmetric data subscriber line connection 
lines 70 carry both voice and data (sometimes 
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SMUltaneOUSiyh ChS ™* terminal 74 functions fco 
reroute th . voice components of a caU over the p lain old 
telephone service connection l ines „ to che grQup 
switch/time switch 42, and reroute the data covenants of 
that call over the Ethernet link 64. 

The first plurality of regional processors 58,1, 
! 8<2) 58,n> Pron to convert (e.g., f ormat or 
frame, the actua! user data communications between the 
data communications protocol requir ed for transmission 
=v-r the pl ain old telephone service connection U„e s 44 
and/or integrated services digital network connection 
llMS " ChS daCa — ications protocol required for 

transmission over the Ethernet link 64. Conversely the 
second plurality of the regional processors 58^1, 

! 8 ' <2> 58 ' <m ' £Un " 10n C ° — » (-g.. format or 
frame, the actual user data communications between the 
data communications protocol reared for transmission 
over the Ethernet link 64 and the d aha 

ana the data communications 
protocol required for transmission over El/Tl trunk 
connections 52 Tho dfu 

The Ethernet Imk 64 functions to 

concentrate the paokets of the data communications 
received from the pl ain old telephone service connection 
mes 44. integrated services digital network connection 
rnes 48 and/or asymmetric data subscriber line connection 
ixnes 70 for switch 42 routing and transmission over the 
El/Tl trunk connections S2. similarly, the Ethernet link 
« functions to concentrate the packets of the data 
communications received from the El/Tl trunk connections 
52 for switch 42 routing and transmission over the plain 
old telephone service connection lines 44, integrated 
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services digital network connection lines 48 and/or 
asymmetric data subscriber line connection lines 70. 

The local exchange 40 still further includes a modem 
pool 76 implemented on a digital signal processing (DSP) 
5 platform and connected via DL2 interface connections 78 (1) 

and 78(2) to the group switch/time switch 42. In 
particular, the modem pool 76 may be selectively connected 
by the group switch/time switch 42 (at the instruction of 
the switch control processor 54) through DL2 interface 
10 connection 78(1) to any one of the plain old telephone 

service connection lines 44 . The modem pool 76 processes 
(e.g., modulates and de -modulate s ) data communications 
being transmitted to or received from users 46 over the 
plain old telephone service connection lines 44 . The DL2 
15 interface connection 78(2) and the DL2 interface 

connections 60 further enable the modem pool 76 to be 
selectively connected (in response to switch control 
processor 54 instruction) through the group switch/time 
switch 42 to the first plurality of regional processors 
20 58(1), 58 (2) , ... , 58 (n) . This provides a route for data 

packet transmission between the plain old telephone 
service connection lines 44 and the Ethernet link 64 . 

Reference is now made to FIGURE 4 wherein there is 
shown a simplified block' diagram of the regional 
25 processors 58 and 58 ' . A media interface line driver 80 

provides the interface connections for the DL2 interface 
connections 60 and 62 to the group switch/time switch 42, 
the interface connection to the Ethernet link 64, and the 
interface connection to the regional processor control bus 
30 56. A central processing unit (CPU) 82 controls the 

operation of the line driver 80 in effectuating data 
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communications between the DL2 interface connections 60 

and 62 and the Ethernet link 64. The centra! processing 

unit 82 further performs the conversion (e.g., formatting 

or framing) among and between the various data 

' communications protocols required for transmission over 

the Ethernet link 64 and the DL2 interface connections 60 

and 62 (as required by the plain old telephone service 

connection lines 44. integrated services digital network 

connection lines 48 and/or the El/Tl trunk connections 

I" 52). instructions directing the manner of regronal 

processor 58 or 58' operation are received from the switch 

control processor 54 bv the r^nt-r-=i ~ 

uy cne central processing unit 82 

over the control processor bus 56. 

Reference is now made to FIGURE 5 wherein there is 
1> shown the use of the local exchange 40 including an 

integrated access server functionality of FIGURE 2 within 
the public switched telephone network and/or intearated 
servxces digital network (PSTN/ISDN) 53. Like the network 
10 of FIGURE 1, the network 53 includes a plurality of 
W> local exchanges (LE's) 40 and a plurality of transit 

exchanges (TE's) 20. The local exchanges 40 and transit 
exchanges 20 are interconnected with each other by El/Tl 
trunk connections 52. The El/Tl trunk connections 52 also 
provide interconnections between the local exchanges 40 
5 themselves, and between the transit exchanges 20 

themselves. Each local exchange 4 0 is connected to a 
Plurality of subscribers through plain old telephone 
service (POTS) connection lines 44, integrated services 
digital network ( ISDN) connection lines 48, and asymmetric 
> data subscriber line (ADSL) connection lines 70. For the 

subscribers comprising users 46 connected to the plain old 
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telephone service connection lines 44, it will of course 
be understood that a modem (not shown) is needed to engage 
in a data communication. For the subscribers comprising 
users 50 connected to the integrated services digital 
network connection lines 48, on the other hand, it will 
of course be understood that a network terminal (NT - not 
shown) is needed to engage in a data communication. 
Furthermore, for the subscribers comprising users 72, it 
will of course be understood that an ADSL modem (not 
shown) is needed to engage in a data and/or voice 
communication. The local exchanges 40 are further 
connected to the Internet 66 (perhaps through the Internet 
access point edge router 68) using the Ethernet link 64. 

Reference is now made in combination to FIGURES 3 and 
5 for a description of the manner of operation of the 
local exchange 40 including an integrated access server 
functionality for supporting more efficient data 
communications. In one mode of operation, the local 
exchange 40 supports efficient and direct user / subscriber 
data communications over a private data communications 
network such as the Internet 66. In another mode of 
operation, the local exchange 40 supports efficient and 
direct user /subscriber data communications over a public 
data communications network such as the public switched 
telephone network and/or integrated services digital 
network 53 (concurrent with conventional voice 
communications). It will, of course, be understood that 
the local exchange 40 will simultaneously support such 
user/subscriber data communications over both the private 
and public networks in both modes of operation if 
necessary . 
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to reSPSCt ^ firSt of operation relating 

to u S er /subscriber data communications 2 

communications network such as th„ t , " ' 

_ SUCh as Internet 66, take first 

a data communication between a user a* ^ 

of the m t connected to one 

the plurallty of plain teiephQne 

connection lines 44 and ^ T 

and the Internet 66. The data 

Ph ° ne — — »■» « - Prisss an analog 

data communication which 

which is routed from the aroun 

::;:r:r: s - h 42 - - - — ~jz 

; cput T : odem p ° o1 76 — - - -- modulaced and 

= o *t back over che - DL2 incerface conneccion 7 

" a CO "" lra "« is routed bac k through the 

9r ° UP SWitCh/ " me ™ « a nd over the DL2 JJ*] 
connects s0 to the fiw ^ - 

processors 58(1), 5 e< 2),.. 5S (n) Tnhh .. 31 
• •■, sain), m the first regional 

T"7 58 ' che mi - - — =o mmunica tl 

-= h e d (e . g ., de . £ramed) f _ the protocoi 

tIanS " 1SSm ° V « o ld t el ep hone servi : 

connection lin^ aa t * 

44 <f ° r eMmPle ' « pornt protocol 

<PPP> or serrel llne Internet 

protocol required f„ r *~ "to the 

6i (for , tranS " 1SS1 » — ^e Ethernet llnk 

(for example, transmission contr ol protocoi/mternet 
P-tocol iTCP/IP)) . The prococQi - 

—.cation is then output to the Ethernet link . 4 . 
"hernet link 64 £unctions ^ ^ 

communication with other data 

C ° mmUnlCations <£rom other 

sers 46 as „ ell as users ^ 
^st re^ona! processors 53 an d net„or k terminal 7 . The 
data communication is then sent over the Xnternet 
— g h the internet access point e dg e router 
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The 
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first regional processors 58 further perform a routing 
functionality in directing the data communications towards 
the proper Internet destinations . 

Next, consider a data communication between a user 
5 50 connected to one of the plurality of integrated 

services digital network (ISDN) 2B+D connection lines 48 
and the Internet 66. The data communication carried from 
the user 50 over the integrated services digital network 
connection line 48 comprises a digital data communication, 
10 thus there is no need to rout the communication through 

the modem pool 76. Rather, the digital data communication 
is directly routed from the group switch/time switch 42 
over the DL2 interface connections 60 to the first 
plurality of regional processors 58(1), 58 (2) , ... , 58 (n) . 
15 In the first regional processor 58, the protocol of the 

data communication is switched (e.g., de-framed) from the 
protocol required for transmission over the integrated 
services digital network connection line 48 (for example, 
point to point protocol (PPP) or serial line Internet 
20 protocol (SLIP) ) to the protocol required for transmission 

over the Ethernet link 64 (for example, transmission 
control protocol/Internet protocol (TCP/IP) ) . The 
protocol converted data communication is then output to 
the Ethernet link 64. The Ethernet link 64 functions to 
25 concentrate the data communication with other data 

communications (from other users 50, as well as users 46 
and 72) received from the first regional processors 58 and 
network terminal 74 . The data communication is then sent 
over the Internet 66 through the Internet access point 
30 edge router 68. The first regional processors 58 further 
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Perform a routlng funccionality ^ 

communications towards 

3 Pr ° per internet destinations 

Next, consider => Hat- = 
17 data com ™nication between a user 

72 connected to one of t-^ , 

one of the plurality of asymmetrxc data 
subscriber line (ADSr ) "--ctata 
Slj) C ° nnectlon ^nes 70 and the 
Internet 66. The dat-* „ . 

carried communxcation at xssue may be 

t-arried over t-ho ^ 

asymmetric data subscriber l ine 
connection linp in i ne 

nar „ W " h a communication. Th e 

network terminal 74 se DaMh « ^ ^ 

separates the data components from the 
-=e components of the comoine d communication. The 
components are then reroute, to the Hthernet li„ k 
e the prop£r prococoi 

-ntrol protocol/internet protocol (TCP/IP) , . The 

Eth6rnet M ions - concentrate the d ata 

communication with other J aha 

d " a communications (from other 
users 72 , as „ ell as users 4 6 and so, receded from the 
first regional processor, « j 

° rS " and net "crk terminal 74. The 
" "^"on is then sent over the Xnternet 66 
hrough the internet access point e d ge router 6 e T 

re91 ° nal Pr ° C — - perform a routing 

nctionalitv m ^ting the d ata communications towar 
the proper Internet destinations. 

averse presses occur with respect to data 
communications received from the Znternet ss for 
switc time switch 43 transmission to the users „. s 
- -us, the ethernet U nk 64 funccions tQ 

aata communications received from the internet 66 and 
the secona regional processors 58' Furfh 

Furthermore, thp» 

f " St re9i ° nal =3 function to extract the data 

—icaticns from the Fernet link M . and swi 
<e. 9 „ frame, r rom the protocol required fo r transmission 
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over the Ethernet link 64 (for example, transmission 
control protocol /Internet protocol (TCP/IP) ) to the 
protocol required for transmission over the plain old 
telephone service connection line 44 and integrated 
5 services digital network connection line 48 (for example, 

point to point protocol (PPP) or serial line Internet 
protocol (SLIP)). The first regional processors 58 and 
group switch/time switch 42 further perform a routing 
function in sending the data communications extracted from 
10 the Ethernet link 64 over the proper ones of the plain old 

telephone service connection lines 44, integrated services 
digital network connection lines 48, or asymmetric data 
subscriber line connection lines 70. 

With respect to the second mode of operation relating 
15 to user/subscriber data communications over a public data 

communications network such as the public switched 
telephone network and/or integrated services digital 
network 53 (concurrent with conventional voice 
communications) , take first a data communication between 
20 a user 46 connected to one of the plurality of plain old 

telephone service (POTS) connection lines 44 and another 
network user (not shown) . The data communication carried 
from the user 46 over the plain old telephone service 
connection line 44 comprises an analog data communication 
25 which is routed from the group switch/time switch 42 

through the DL2 interface connection 78(1) to the modem 
pool 76 where it is de-modulated and re-output back to the 
switch over the DL2 interface connection 78(2) . The data 
communication is then routed over the DL2 interface 
30 connections 60 to the first plurality of regional 

processors 58(1), 58(2),..., 58 (n) . In the first regional 
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processor 58, the protocol of the data communication is 
switched (e.g., de-framed) from the protocol required for 
transmission over the plain old telephone service 
connection line 44 (for example, point to point protocol 
(PPP) or serial line Internet protocol (SLIP) ) to the 
protocol required for transmission over the Ethernet link 
64 (for example, transmission control protocol/Internet 
protocol (TCP/IP)). The protocol converted data 

communication is then output to the Ethernet link 64. The 
Ethernet link 64 functions to concentrate the foregoing 
data communication with other data communications (from 
other users 46, as well as users 50 and 72) received from 
the first regional processors 58 and network terminal 74. 
The data communication is then extracted from the Ethernet 
link 64 by one of the second plurality of regional 

processors 58 Ml), 58' (2) 58 ' (n) . m the second 

regional processor 58', the protocol of the data 
communication is switched (e.g., framed) from the protocol 
required for transmission over the Ethernet link 64 (for 
example, transmission control protocol/Internet protocol 
(TCP/IP)) to the protocol required for transmission over 
the El/Tl trunk connection 52 (for example, point to point 
protocol (PPP) or serial line Internet protocol (SLIP) ) 
The protocol converted data communication is then output 
via the DL2 interface connections 62 and switch 42 for 
transmission over one of the El/Tl trunk connections 52 
to the other user. m this connection, the second 
regional processors 58' and group switch/time switch 42 
further perform a routing function in sending the data 
communications extracted from the Ethernet link 64 over 
the proper one of the El/Tl trunk connection 52 lines. 
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Next, consider a data communication between a user 
50 connected to one of the plurality of integrated 
services digital network (ISDN) 2B+D connection lines 48 
and another user (not shown) over the public switched 
5 telephone network and/or integrated services digital 

network 53 (concurrent with conventional voice 
communications) . The data communication carried from the 
user 50 over the integrated services digital network 
connection line 48 comprises a digital data communication, 
10 thus there is no need to rout the communication through 

the modem pool 76. Rather, the digital data communication 
is directly routed from the group switch/time switch 42 
over the DL2 interface connections 60 to the first 
plurality of regional processors 58(1), 58(2),..., 58 (n) . 
15 In the first regional processor 58, the protocol of the 

data communication is switched (e.g., de-framed) from the 
protocol required for transmission over the integrated 
services digital network connection line 48 (for example, 
point to point protocol (PPP) or serial line Internet 
20 protocol (SLIP) ) to the protocol required for transmission 

over the Ethernet link 64 (for example, transmission 
control protocol/Internet protocol (TCP/IP) ) . The 
protocol converted data communication is then output to 
the Ethernet link 64. The Ethernet link 64 functions to 
25 concentrate the foregoing data communication with other 

data communications (from other users 50, as well as users 
46 and 72) received from the first regional processors 58 
and network terminal 74. The data communication is then 
extracted from the Ethernet link 64 by one of the second 
30 plurality of regional processors 58' (1) , 58' (2) , ... , 

58' (n) . In the second regional processor 58' , the 
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protocol of the data communication is switched <e g 
framed, from the protocol required for transmission ^ 
the Ethernet link „ (for exampXe, transmission control 
protocol/mternet protocol (TCP/IP,, to the protocol 
required for transmission over the E1/T1 trunk connectiQn 
52 (for example, point to point protocol (PPP, or sarial 

IntSrneC Pr ° t0C01 <SLIP »»- The protocol converted 
data communication i, then output via the exchange system 
bus DL2 interface connections 62 and switch 42 for 

transmission over one of rho cm / T i ~ 

tne ci/ti trunx connections 52 
to the other user Tn t-v,^ 

in this connection, the second 
regional processors 53' and group switch/time switch 42 
further perform a routing function in sending the data 
communications extracted from the Ethernet link 64 over 
the proper one of the E1/Tl crunk connection 52 

Next, consider a data communication between a user 
72 connected to one of the plurality of asymmetric data 
subscriber line (A0SL) connecclon „„„ 1Q ^ 
user (not shown, over the public switched telephone 
network and/or integrated services digital network 53 
(concurrent with conventional voice communications, The 
data communication at issue may be carried over the 
asymmetric data subscriber line connection line 70 aiong 
with a voice communication. The network terminai 74 
separates the data components from the voice components 
The data components are then rerouted to the Ethernet link 
« already the proper protocol (for example, transmission 
control protocol/internet protocol (TCP/IP,, The 
Ethernet link S4 functions to concentrate the foregoing 
data communication with other data communications (from 
other users 72, as Weil as users 4 6 and 50, received from 
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the first regional processors 58 and network terminal 74. 
The data communication is then extracted from the Ethernet 
link 64 by one of the second plurality of regional 

processors 58' (1), 58' (2) 58' (n). In the second 

regional processor 58', the protocol of the data 
communication xs switched (e.g., framed) from the protocol 
required for transmission over the Ethernet link 64 (for 
example, transmission control protocol /Internet protocol 
(TCP/IP) ) to the protocol required for transmission over 
the El/Tl trunk connection 52 (for example, point to point 
protocol (PPP) or serial line Internet protocol (SLIP)). 
The protocol converted data communication is then output 
via the exchange system bus DL2 interface connections 62 
and switch 42 for transmission over one of the El/Tl trunk 
connections 52 to the other user. In this connection, the 
second regional processors 58' and group switch/time 
switch 42 further perform a routing function in sending 
the data communications extracted from the Ethernet link 
64 over the proper one of the El/Tl trunk connection 52 
lines . 

Reverse processes occur with respect to data 
communications received over the public switched telephone 
network and/or integrated services digital network 53 
(concurrent with conventional voice communications) for 
switch 42 transmission to the users 46, 50 and 72. Thus, 
the Ethernet link 64 functions to concentrate the data 
communications received from the Internet 66 and the 
second regional processors 58'. The second regional 
processors 58'' function to switch (e.g., de-frame) from 
the protocol required for transmission over El/Tl trunk 
connection 52 (for example, point to point protocol (PPP) 
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or serial line Internet protocol (slip,, to che protoCQl 
required for transmission over the Ethernet link 64 (for 
example, transmission control protocol /internet protocol 
(TCP/IP) Furthermore, the first regionai prQcessors ^ 

function to extract data communications from the Ethernet 
link S4 . and switch (e . g ., frame) £rQm ene 
required for transmission over the Ethernet link 64 , £or 
example, transmission control protocol/ Internet protocol 
(TCP/IP,, to the protocol required for transmission over 
the plain old telephone service connection line .4 and 
integrated services digital network connects Une 48 
(for example, point to point protocol (PPP, or serial line 
internet protocol ( SLIP, xhe first 

SB and group switch/time switch 4 2 further perform a 
routing function in sending the data 

extracted from the Ethernet link 61 over the proper ones 
of the plain old teiephone service connection lines 44 
integrated services digital network connection lines 48 
or asymmetric data subscriber l lne connection lines 70 ' 
The foregoing concentration of data commutations 
functionality may be better understood by reference to 
FIGURE 6 wherein therp He =k 

there 1E shown a schematic diagram 

illustrating operation of the local exchange 40 in the 
handling of a plurality of data communications 
Responsive to the transmission of data communications, and 
under the control of the switch control processor 54 the 
data packets 3 6 (graphically illustrated by tick marks on 
the communications lines, are routed from the switch 42 
to the first regional processors 58. Per plain old 
telephone service connection line 44 data transmissions 
the data communications are first routed through the modem 
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pool 76. The first regional processors 58 perform any 
necessary protocol conversions (e.g., de-framing), and 
then output the data packets 36 to the Ethernet link 64 
where they are concentrated with other data packets 36 
received from other first regional processors and/or from 
the network terminal 74. Again under the control of the 
switch control processor 54, the second regional 
processors 58' then extract the data packets 36 from the 
Ethernet link 64 and perform any necessary protocol 
conversions (e.g., de-framing). The switch 42 then routes 
the packets onto selected ones of the El/Tl crunk 
connections 52. Reverse operations occur with respect to 
data communications received by the local exchange 40 over 
the El/Tl trunk connections 52 . 

FIGURE 6 illustrates, similarly .to FIGURE 2, that: 
with respect to the user data communications over the 
subscriber lines 44 and 48 that only a small amount of the 
reserved connect time for each data communication is used 
in actually cransmitting data packets 36. As discussed 
above, this is not necessary a significant concern m view 
of similar waste on the trunk side of the switch. Unlike 
the operation illustrated in FIGURE 2, however, the 
concentration functionality implemented by the local 
exchange 40 results in a more efficient use of the El/Tl 
trunk connections 52 where fewer individual lines are 
reserved and less unused (i.e., dead) time 38 becween 
packet 36 transmissions is found. 

One advantage provided by the local exchange 4 0 
illustrated in FIGURES 3 and 6 is the consolidation of 
control and routing provided to the switch operator with 
respect to both voice and data communications. Thus, the 
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Another a d vanta g e provided by iQcai ^ ^ ^ 

- ^-es S or operation resultlng £rom ^ 
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Thus, there need not necesssrih, k 

necessarily be maintained a one-to- 
one mapping of connections between USPr n 
-, . Lween user communications 

lines 44 or 48 and th^ pi / Tl , 

the El/Tl trunk connection 52 li nes 
through the switch 49 a„ „ u 

42. Another Benefit to the operator 

7^ ^ — - « rs that the e xls tr ng 

char ging an d bl ll lng system ln pl _ ^ * 

conventional voice and data call, 

a cai ls using reserved circuit 
connections can also be u^H t- n u 

billJ , t0 Charge (in * n integrated 

oill) for the concentrated ri*t- a e 

crated data services provided in 
~roatin g over the E1/T1 crunk CQnnection ^ ^ 
for pr o vidlng users „ ith incernet 66 a=cess 
Ethernet i ink „. Thus , users need „ 
contract with a separate mternet service proper, or 
have to process a separate Internet service Mil. as 
"7" aCCSSS 1S ^ectlv throu gh the local 

excha nge ,0. Alternatively, the operator uciUzes che 
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local exchange 40 to concentrate user data traffic for 
transmission over the El/Tl trunk connection 52 lines to 
an Internet service provider who pays the operator for the 
data concentration services provided by the exchange. Yet 
another benefit of the incorporation of the access server 
functionality within the local exchange 40 is the 
availability of the telecommunications network operation 
and maintenance system (network) for use in maintaining 
the functionality of the access server. A further benefit 
provided by the local exchange 40 is the supporting of 
both permanent and dial-up (i.e., non-permanent) data 
communications connections over the El/Tl trunk connection 
52 lines. 

Although preferred embodiments of the method and 
apparatus of the present invention have been illustrated 
in the accompanying Drawings and described in the 
foregoing Detailed Description, it will be understood that 
the invention is not limited to the embodiments disclosed, 
but is capable of numerous rearrangements, modifications 
and substitutions without departing from the spirit of the 
invention as set forth and defined by the following 
claims . 
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WHAT IS CLAIMED IS: 

1- A packet data concentrate teleco ramU nications 
switch, comprising: 

- group switch/ti.e switch for selacti 
- -terconnecting a Mg and batW£en a ^ 

SUbSCribSr ~"on lines. a plurality Qf 

connection lines and a plurality ^ 

Plurality of regional processor 

interface lines; 

a plurality of regional processors connected 
3 roup s„itch/t im e switch over che correspQnding piuraiicy 
of regional processor interface lines; and 

a local area network U„k connected to both the first 
and second plurality of regional processors- 

wherein the plurality of regional procesSQrs (u 
to convert packet data co^unicat ions between a first 
for ra at used f or transmission over 

connection lines and trunk connection u„es and a second 
-amission over the local area network 

link; and 

wherein the local area necwork link 
concentrate packet deta co mm unications received fro m 
certain ones of the plurality of regiona! processors via 
the group switch/ti.e switch for concentrated output to 
certain other one or ones of fh . i 

ones of the plurality of regional 
processors and back through the group swit=h/ti„,e swicch. 

2. The switch as in clain, 1 wherein thfi 

of subscriber connection i 

Ctl ° n llnes comprise plain old 
telephone service (pots) ii npq ari ^ . _ 

ines and integrated service 
digital network (ISDN) lines. 
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3. The switch as in claim 1 wherein the plurality 
of trunk connection lines comprise El/Tl trunk lines. 

4. The switch as in claim 1 wherein the plurality 
of regional processor interface lines implement a DL2 
interface connection. 

5. The switch as in claim 1 wherein the local area 
network link comprises an ethernet link. 

6 . The switch as in claim 1 wherein the local area 
network link is connected to an Internet access point to 
allow concentrated data packet communication between the 
internet and the switch to and from the plurality of 
regional processors. 

7. The' switch as in claim 1 further comprising: 
a modem pool to modulate and demodulate packet data 
communications received from or sent to the plurality of 
subscriber connection lines; and 

modem connection lines connecting the modem pool to 
the group switch/time switch wherein the group switch 
functions to interconnect among and between the modem 
connection lines, the plurality of subscriber connection 
lines, the plurality of trunk connection lines and the 
plurality of regional processor interface lines. 

8. The switch as in claim 1 further comprising a 
network terminal providing asymmetric data subscriber line 
termination and an interface with the local area network 
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20 



30 



link and at lease one of the m 

ur Che plurality of subsrr^ Q v 
connection lines. ' subscriber 



to 9 ' A mSth0d tel — cations switch operation 

to concentrate nark^t- ,w H " on 

steps of: " c omprising che 

switching the receivpH „ > 

<«- che Plurallty of s s p :T, daca . comm — 

rces to a f lrs t interface; and 
concentrating the ■ ^ 

1VSd and switched p ack et 
communications from the f irst int , rf ? 

rsc mterface onto a local = = 
network link. Cai area 

10. The method as in H a im q * 
sten of further including the 

step of converting by thp fiy . , . 

9 by the fi rst interface between a first 

local area network li nk . 

11- The method s « ^ n . 

ln ° laim 9 £U " h - deluding the 

extra 
communicat 

second interface; and 



extracting t h<= 

the concentrated packet d 
communications f rom the , data 

J . ° cai area network link to * 

second interface; and 

ext Jttt? 9 — -ta ro ,« catlocE 

aCtSd thr ° U9h ™ —ace to . desclnaclon . 

step ^ mSth0d " ^ Claim 11 fU " h » «» 

tep of C onve« ing by the second 

format of the packet ri*t- a 

fn data co ™™nications and a second 

format suitable for the lor.l second 
8 iocal area network link 
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13. The method as in claim 9 further including the 
step of transmitting the concentrated packet data 
communications from the local area network link to an 
internet access point to allow concentrated data packet 
communication between the plurality of sources and the 
Internet . 

14. The method as in claim 9 further including the 
step of modulating/demodulating the packet communications 
from the plurality of sources. 

15. In a telecommunications switch, comprising: 

a group switch/time switch for selectively 
interconnecting among and between a plurality of 
subscriber connection lines, a plurality of trunk 
connection lines, and a plurality of regional processor 
interface lines; 

a plurality of regional processors connected to the 
group switch/time switch over the corresponding plurality 
of regional processor interface lines; and 

a local area network link connected to both the first 
and second plurality of regional processors; 

a method for operating the telecommunications switch 
to concentrate packet data communications, comprising the 
steps of : 

receiving packet data communications from a pluralif 
of sources over the subscriber connection lines; 

switching the received packet data communications 
through the group switch/time switch to first ones of the 
plurality of regional processors; and 
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inserti„ g for concentration by first 
plur.L ty of regiMal processors Qf 

s^^ea Packet data communicaCions ontQ 

network link. 

5 

16 ■ ^ ~««* « 1" d. im 15 furcher including 

between a first £ormat used transmissi 

10 subscriber connection lines and a * 

. . 63 and a secon ° format used for 

a " S "' SSIm Che area network link . 

step " f raeth ° d " ^ Claim " £U " h - tne 

«.p of . ran .„ itting the concentraced 

internet access point to allow concentrated data packet 

™?r n transmisaion f ~ the - — 

th e Internet. 

step oT ^ mSCh0d ^ " Claim " fU " h " ^ 
to allow concentrated data packet co^unrcation 

ansmrssron ^ '° -e p i ur .i lty of 

sources. y 



steps of 



Th- method as in cla.m 15 furcher ^ 

extractin, tne concentrated packet data 
™~ £r °™ »» ^ area network link to at 
l«»t one of second ones of t h e plurality of r eglon al 
processors; and g ai 
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10 



ntrate d packet data 
^ -e extracted concur. ^ ^ 

c „= a ^ — r: r ::i 0 — - — 

the plurality or 

, . m 19 further including the 

20 . Th e method as in =1.- plurality o£ 
s te P of con.er.rn, W * - _ 

regional processors of P 0 ver Che 

"L inss ana «■ 
trutllc connect ^ netuork link . 

transmission over the 

. . m 19 further rncluding the 
21 . The method as m c,.» ^ ^ ^ „ and 
ste p of performing reverses com munxcation 
allow concentrated data P ^ 
15 C ° ! from the trun, connection Imes 

transmission from 
plurality of sources. 



20 



The method as m U " odemp ool, 
v, further comprises 
telecommunicates swrtch ^ ^ of 



n . 15 wherein the 
claim i^ 



cations 

tei=— - ■ rrhpr comprises 

and the method daCa communications 

mod ulating/demodulating Pa ^ subscribe r 

connection lines. 
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